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^ANK LINING" 

The invention relates to a method for lining a storage 
underground storage tanks for petroleum products and chemicals 


rground storage 
Generally, 
Valuable 


Storage tanks are widely installed underground for a range 
of the most widely used tanks of this type are underj 
at petroleum products facilities such as filling stations, 
of steel and degrade over time leading to leakages, 
through such leakages however, more importantly 
problems result with leakages into the water table and the li 
therefore cause serious environmental problems. In addition, 
such tanks is extremely expensive as major excavation work i^ 
and replace the tank. In the case of a filling station there 
involved in closure of the station while lengthy works are 
in the event of closure it is often the case that an even 
reconstruction is carried out to attract back customers who 
stations while the work is being carried out. This leads to yet 


of different i 


semus 


liic 


are 


carried 
moire 


hive 


There is therefore a need for tank lining system which will at! 
of these serious problems. This invention is directed* towaikb 
tank lining system* 


Statements of the Invention 

According to the invention there is provided a method of l£ 
comprising the steps of: - < 


providing a keying means on the inner surface of the tiik; 


tank, especially 
(generally. 


uses. One 
tanks installed 
such tanks are 
product is lost 
environmental 
:. Damaged tanks 
the replacement of 
required to remove 
also major costs 
oul In addition, 
expensive station 
moved to other 
Anther costs. 


least alleviate some 
providing such a 


lining a storage t*yk 
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applying a corrosion barrier coating to the keying mearis; 
applying an interstitial grid to the tank; 

laying up a pliable glass reinforced plastics material orii o the grid; and 
exposing the glass reinforced plastics material to ultxjn violet rays to cure 

j 

the material and form a hardened inner liner shell for tihe tank- 


In a preferred embodiment of the invention the interstitial gri 
formed sheets of flexible material. 


grijd is provided by pre- 


Preferably the grid is bonded, typically adhesively to the corrd&m barrier coating, 


Ideally the grid has a feeing material applied to receive the gU s 
material. Preferably the facing is a polyester mat bonded to 
one side of the grid. 


>s reinforced plasties 
fee grid, typically to 


In a i*efeiTed arrangement the grid fe^ hx one case the grid is 

of high density polyethylene material. 

In another embodiment at least portion of the grid is of a coir posite material 

In a further embodiment at least portion of the grid is of a |}nesh material. The 
mesh may be a metal mesh such as an aluminium mesh. 


^Preferably, for lining, the tank is divided into a number 
separately lined. 


of zones, which are 
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in this case preferably the final zone to be lined is adjacent ai 
tank. 


In one embodiment of the invention die sheets of pliable glass 1 
material are applied to the grid in sections, the marginal 
being butt jointed. In this case preferably, the joints between 
covered with a GRP tape. 


Reinforced plastics 
of the sections 
Adjacent sheets are 


edgis 


manway into the 


In one embodiment of the invention the method includes the step of 

applying a coating to the hardened GRP liner. 

Preferably the keying means is provided by grit blasting the iifcier surface of the 
tank. 

In one embodiment of the invention die method includes the step of: - 

i 

cleaning the inner surface of the tank prior to providing f le keying means. 
In a preferred embodiment the inner surface is cleaned by water [jet cleaning. 
Preferably the corrosion barrier is a glassflake epoxy resin. 


Preferably the corrosion barrier layer is applied to a dry film t|iickness of greater 
25 than 1000 microns. 


In one embodiment of the invention the method includes 
application of a corrosion layer .oft - 

inspecting die internal wall of the tank; and 


he steps, prior to 
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Preferably the GRP is exposed to UV by directing UV lamps ai 


In a preferred arrangement the GRP material is covered with 
film which is removed to expose the GRP material to UV. Preferably 
is a gtassflake epoxy resin. 


in outer protective 
the: coating 


In one embodiment of the invention the tank is an underi 
tank. 


Preferably the method includes the step of controlling the Environment in the 
tank, during lining. 


In a preferred embodiment of the invention the temperature 
maintained at a minimum target temperature of 15°C 

Preferably the relative humidity is maintained at less than ■ 
Ideally the relative humidity is maintained at from 50% to 60% 


the GRP layer. 


:griund liquid: storage 


within the tank is 


!0% during lining. 


The invention also provides a tank whenever lined by a method of the invention 


In a preferred aspect the invention provides a tank having 
means on the inner surface of the tank wall, a corrosion barriejr 
the keying means, an interstitial grid applied to the trn iV, U[V 
reinforced material laid onto the grid forming a hardened xnn£r 
tank. 


Preferably the tank includes a leak monitoring transducer in 
defined by the grid. Alternatively or additionally the taut 


tank wall,! keying 
coating applied to 
cured glass fibre 
finer shell for the 


he interstitial space 
includes a vapour 
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monitoring means in the interstitial space. The vapour; 
generally includes a vapour sampling tube. 


In a preferred embodiment the tank includes an alarm means 
monitoring means. The alarm is preferably mounted remote 


Brief Description of Drawing 


The invention will be more clearly understood &om tiie fplowing description 


monitoring; means 


associated with the 
the tank. 


from 


thereof given by way of example only with reference to 
drawings, in which: - 


the accompanying 


Fig. 1 is a perspective partially cut-away view of a typ&al tank to be lined 
using the method of the invention; 

Fig, 2 is a perspective partially cross sectional view of ii tank lined; by the 
method of the invention; 


Fig. 3 is a perspective view of an interstitial gridusedin 


Fig. 3a is a cross sectional view on the line A-A in Fig. 3 


Fig. 4 is a diagrammatic cross section view of the tank being lined; 

Fig. 5 is a diagrammatic perspective view illustrating £ joint used in the 
lining procedure; 

Fig. 5a is a partial cross sectional view of the joint iQustr iced in Fig* 5; and 


the invention; 


Fig. 6 is a diagrammatic transverse cross sectional view 
use. 


of the lined tank in 


Detailed Description 

Referring to the drawings there is illustrated in Fig. 1 a typical 1 mdergroun^ tank 1 
for storage of petroleum products and chemicals generally. The tank 1 may, for 
example, be an underground petroleum products storage tank located at a service 
or filling station and comprises a main cylindrical body 20 with domed ends 21. 
The tank 1 typically has a generally centrally disposed manway 23, 


through 


The storage tank 1 is lined in situ by accessing the tank 1 
The inner surface 7 of the tank wall is first cleaned using wat^r 
scale, rust and surface contaminants. The lank internal wall 
ascertain any leak areas or perforations. A full inspection of] the 
out using an ultrasonic wall thickness gauge to establish 
corrosion patterns. Any resultant defects are repaired 
Where necessary the striker plate, which is a steel plate below 
removed. Weld spatters, laminations etc may be removed by 


any 
usiig 


ginding. 


A keying means is then provided on the inner surface 7 of t?ie tank 1. This is 
achieved by grit blasting using re-usable chilled iron grit. 

A corrosion barrier coating 16 is then applied to the keying ir eans. The coating 
16 is a gias&flake epoxy resin which is applied to a minimum dry film thickness of 
1000 microns, typically using airless spray equipment. On 
corrosion barrier the integrity pf the barrier is tested to identify any pinholes on 
the lining substrate. 


the manwy 23. 
jetting to remove 
then inspected to 
tank is carried 
internal/external 
an epoxy filler, 
the manway 23, is 


An adhesive is applied to the corrosion barrier coating 16. Shfeets 
polyethylene (HDPE) inteistirial grid 10 are bonded to an adhesive 


of high density 
applied to the 
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coating 16, forming an air gap which is typically about 5 ram 
polyester mat 1 1 bonded to one side and the grid 10 is installed 
facing into the tank. 


The grid 10 may be of any suitable mouldable/flexible 
substantially following die contours of die tank to be lined, 
metallic mesh such as an aluminium mesh. The grid may 
composite material. It may also be coated. Different grids 
different locations. The construction of the grids provides 
between the inner and outer walls of the lined tank in which 
liquid leakage is retained and detected. 


njiaterial capable of 
grid may be of a 
be of a suitable 
may be applied at 
interstitial space 
my vapour ! and/or 


Tie 


a so 


an 


material 


A pliable glass reinforced plastics layer, preferably of GRP 
the grid. The GRP is an ultra violet (UV) light curable 
A matrix of isophthalic resin, e-type glass reinforcement, inert (fillers 
initiator is sandwiched between two nylon films. The n; 
emiissions and facilitate handling and shaping. A further protective 
agiinst daylight exposure is provided. 


material 


The GRP material has a styrene content of approximately 6% 
reduces emissions of volatile oiganics from the product 
available under the brand Fibertech from Pomona International 
as Fibertech of Ireland. 


inner 


The GRP material is first cut to size from a roll. The i 
removed and the GRP is applied to the prepared surface. Tie 
smoothed and moulded to form au internal tank shell. Adjac si 
the GRP material is preferably butt jointed as illustrated in Fij ;. 
is covered by a tape of the same GRP material. 


The grid 10 has a 
with fhe;mat 11 


is applied to 

in a sheet form, 

I 

and a photo- 
films minimise 
film to protect 


which substantially 
Ofce such material is 
Limited 1 trading 


protective film is 
GRP material is 
ant sheets 30, 31 of 
5 and the joint 32 
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The outer UV protective layer is then removed from the GW 
exposed to UV rays to cure the material and to form a hardened 
for the tank. In the case of an underground tank the GRP material 
high powered UV lamps until it has fully cured resulting in a strong 
and hygienic shell within the tank 1. The curing time is generally 
60 minutes and is usually less than 30 minutes. 


To aksist uniform adhesion of the GRP material to die grid 10 
is generally applied to the tank during curing- The applied 
bar. k 


an 


pressure 


thflie 


For efficient and safe lining of the tank, the tank is lined in 
Referring to Fig. 4, for lining, the tank is divided into three 
25, 26 at die ends 21 and one 27 between the end zones 25 
the tnanway 23. In the lining procedure the first zone 25 is first 
aboik The vessel tank is evacuated through the manway 23 
25. This procedure is repeated for the second zone 26. The 
lined and cured. This division of the tank into zones for li 
lining procedure while ensuring safety of the lining operators 


zones 
ani 


for 
mid 


ctned 


A suitable coating layer 2 may then be applied to the 
Preferably the barrier coating 2 is a glassflake epoxy which 
minimum dry film thickness of 1000 microns using airless spray 


the 


An ultrasonic leak monitoring transducer 40 is installed in 
defined by the grid 10 at lower section of the tank, A vapour 
tub^ 41 is also installed in the interstitial space at the lower 


seen an 


All cables and the sampling tube are- fed through a predtflled 
the tank manway flange, the cables and sampling tube are 
shrouded with strips of the GRP material described above. 


layer which is 
inner liner shell 
is exposed to 
impermeable 
a maximum of 


internal pressure 
is typically 2 


separate stages. 
25, 26, 27, two 
26 and adjacent 
lined as described 
curing this zone 
-zone 27 is then 
optimises the 


liiing 


GRP layer 5. 
is applied to a 
equipment 


interstitial space 
monitor sampling 
of the tank. 


aperture, adjacent to 
beaded in Epdxy and 


The; transducer 40 and vapour monitor sampling tube 41 a 
control box 45, located in a designated safe area- An audible ajid/or 
are connected to the control box 45. Should liquid or vapour 
the interstitial space a signal is sent ro the control box 45 whitfh 
audjble and visual alarms. On the initiation of the alarm an 
willj begin to record the detection period 


Conditions inside the tank are artificially controlled to taaintain a target 
terriperature (minimum) 15°C throughout the application* A 
50%-60% average (maximum 80%) is also maintained. On completion of yarious 
stages, temperature will be elevated to +30°C to accelerate cure 


e connected to a 
visual alarm 
3e detected! within 
win set qff both 
auto-time counter 


Environmental readings are taken every four hours. These readings will consist of 
air temperature, sur&ce temperature, percentage relative humility and de* point 
Results are recorded and monitored. 


On 


completion of the lining die new tank shell is pressure 
wijjh BS 4994 : 1987 Specification for design and construction 
in reinforced plastics. 


ttsted 


in accordance 
>f vessels and tanks 


Thie invention provides a method of tank lining which is extremely effective and 
efficient both in terms of material costs and installation costs. 


Many variations on the specific embodiment of the invention 
apparent and accordingly the invention is not limited tc 


will be readily 
the embbdiments 
hereinbefore described which may be varied in construction add detail. 


